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(71) L George Putti, of 2173. 
Tompkins Crescent, North Vancouver, 
Province of British Columbia, Canada; a 
Canadian citizen, do hereby declare the 

5 invention, for which I pray that a patent 
may be granted to me, and the method by 
which if is to be performed, to be par- 
ticularly described in and by the following 
statement: — 

10 This invention relates to extrusion 
machines for making articles, such as slabs, 
panels, beams, and 'the like from suitable 
moldabie material such as concrete. The 
moldabie material used is a relatively stiff 

15 mix and rapidly sets to a relatively solid 
state. For the sake of convenience, the 
invention will be described herein relative 
to making bored slabs of concrete. 

There ~are many machines in use for 

20 making bv extrusion concrete slabs and other 
concrete articles. An example of the prior 
art machines is illustrated and described in 
U.S. Patent 3,159,397.. dated December 8, 
1964. This patent discloses a machine hav- 

25 ing a plurality of spiral conveyors or augers 
each with a "spiral flight fixed to the core 
shaft thereof. Each auger has a trowelling 
mandrel secured to the downstream end 
thereof so that it is rotated by the auger. 

30 A vibrator is mounted on the machine out- 
side the molding area thereof so that the 
entire machine i-fvibrated. and the vibrations 
are not where they should be for the best 
results, and they are also applied to the 

35 part of the finished product with the machine. 
As each trowelling 'unit is fixed to an auger 

and TOiai^o »mi ^ <»- ^ w.jjt fw^i./- i»v 

form bores in the concrete slabs of circular 
cross-section and no other cross-sectional 
shape. 

According to the invention, there is pro- 
vided in an extrusion machine for making 
cloncale articles of concrete-like moldabie 
material comprising a stationary bed and 
[Pric- 
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an open ended mold which is displaced 45 
thereover by the material extruded through 
the open end of the mold, the improvement 
which comprises a rotatable spiral conveyor 
in and extending longitudinally of the mold 
for moving the material under pressure 
through the moid and against material that 
has set into the cross-sectional shape dictated 
by the cross-sectional shape of the moid, 
and a mandrel immediately following the 
down-stream end of the spiral conveyor and 
mounted so as not to be rotated by the con- 
veyor, said conveyor moving the material 
under pressure over the mandrel whereby 
said mandrel forms a bore in the article as 
it is being formed. 

Additionally, should it be required to 
form solid slabs this can be achieved simply 
by removing the bore forming mandrel ele- 
ment which of course is not possible with 
existing machines in which the spiral con- 
veyor is formed integrally with the mandrel. 

It is preferable to provide a vibrator with- 
in the mandrel so that the vibrations are 
imparted to the concrete at the ( time the 
latter is being pressed against the .formed 
part of the "slab. This vibrator can be 
operated .with less power than the vibrator 
of the prior art because it does not have 
to shake or vibrate the entire machine. 

The mandrel can be made long enough 75 
to form or polish the inner surface of each 
bore after the slab has been formed but 
while it is still within the mold, or it can 
include one or more finishing sections or 
elements fixedly or removably secured to 
i\\r> ^^u.'nrt^.iirn «■» a <-» f * \\ a main mandrel 
and it is preferable to provide vibration 
dampencrs between the mandrel sections 
so that the vibrations within the mandrei 
are not transferred to the finishing elements 
or sections and therefore are not transferred 
v to the finished portion of the slab. 

The conveyor moves the materiai under 
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pressure over the mandrel so thai said man- 
drel forms a bore of predetermined cross- 
sectional shape in the article as it is being 
formed. The spiral conveyor has a spiral 
flight wound around a shaft; said flight pre- 
ferably being hxed to or formed with the 
shaft. Although not necessary for some 
purposes, it is preferable to provide a 
vibrator within the mandrel so as to sub- 
ject the concrete to high frequency vibra- 
tions at the time it is being subjected to 
the maximum amount of pressure and is be- 
ing pressed against the portion of the slab 
already formed. In addition, it is prefer- 
able to provide one or more finishing ele- 
ments or sections secured to the downstream 
end of the forming element through vibra- 
tion dampsncrs. these finishing elements 
have a cross-sectional shape and size the 
same as that of the mandrel. 

The conveyor preferably has those 
flights closer to the mandrel of slightly 
greater diameter than the ones more remote 
from that mandrel although the conveyor 
shaft is conventionally of larger diameter 
in that region. In this way the compres- 
sion of the concrete into the mold region is 
increased. To further increase the com- 
pression the leading face of the flights in 
UV region of the mold may be radial to 
the shaft. In this way the tendancy for 
the concrete to move up and over those 
flights is reduced. 

Additional^ the edges of the bore form- 
in? mandrel adjacent to the conveyor may- 
be' chamfered or relieved so that the man- 
drel tapers from the desired final cross- 
section to a lesser cross-section adjacent the 
convevor in this way to allow the concrete 
to b.- "packed smoothly around the element. 

Additional or alternatively the pitch ot 
the flights may be progressively decreased 
towards the mold or downstream end ot 
the conveyor in which case the conveyor 
shaft can have a constant diameter through- 
out the length thereof. 

Examples of machines in accordance with 
this invention are illustrated in the accom- 
panying drawings, in which 

Figure 1 is a side elevation of this ex- 
trusion machine with the near side broken 
away to show a spiral conveyor and its 
associated forming mandrel, 

Figure 2 is a plan view of the machine 
illustrated in Figure i. _ 

Figure 1 is a horizontal section taKcn sub- 
stantially on the line 3-3 of Figure 1, 
showing two spiral conveyors in plan 

Figure 4 is an enlarged vertical longi- 
tudinal section taken substantially on the 

ji nc 4 4 of Figure 3 showing one or the 

spiral conveyors" and part of the mandrel 
thereof in section,,- m 

Fiaure 5 is a cross-section taken on the 
line 5—5 of Figure 3, 



Figure 6 is an elevation of the down- 
stream end of the machine, 

Figure 7 is a longitudinal section through 
an alternative form of spiral conveyor. 

Figures 8, 9 and 10 arc reduced end views 
of sTabs formed by this machine and illus- 
trating bores of three different cross-sec- 
tional" shapes by way of example, and 

Figure 11 is an enlarged longitudinal sec- 
tion "through the outer end of a spiral con- 
veyor similar to but a little different than 
the conveyor of Figure 4. 

Figure 12 is an enlarged section through 
the outer end of a spiral conveyor, illus- 
trating yet another alternative form of the 
invention. 

Referring to the drawings, 10 is an ex- 
trusion machine in accordance with this in- 
vention which is adapted to move over any 
suitable base in order to form articles of 
moidable material, such as concrete slabs. 
The articles may be formed on the ground 
or any other suitable . base which actually 
constitutes the bottom molding surface. In- 
this example, the machine moves along a 
base 12 having vertical sides 13 and 14 
which form rails Tor the machine, said base 
being supported in any suitable manner, 
such as by channels 15 and 16 upon which 
sides 13 and 14 rest. 

Machine 10 is made up of a main frame 
19 consisting of side members 20 and 21 
interconnected by cross members 22 and 
23 at opposite ends thereof. A supporting 
frame 26 is mounted on side members 20 
and 21 between the ends thereof and ex- 
tends across the machine. Frame 26. can 
.be adjusted up and down relative to main 
frame* 19 by bolts 27. Frame 19 is pro- 
vided with wheels 28 that ride on rails 13 
and 14. and as it is necessary to prevent 
the down-stream end 30 of the machine 
from rising during operation of the appa- 
ratus, brackets 32~exlcnd downwardly from 
frame 19, and carry wheels 33 which engage 
the lower surfaces' of sides 13 and 14, sec 
Figure 6. 

If machine 10 is used to form a relatively 
narrow slab or beam with a single hollow 
bore therein, only one spiral conveyor 37 is 
mounted therein. However, there are usually 
several of these conveyors in die machine, 
two convevors being shown in the illus- 
trated machine. As the spiral conveyors 
and the mandrels associated with them arc 
the same as each other, only one will now 
be described in detail. 

The spiral conveyor 37 is mounted at 
one end in suitable bearings carried by 
supporting frame 26 between side member 
20 and 21. This conveyor is made up of a 
flight 40 secured to or formed with a hollow 
shaft 41. In this example, shaft 41 has a 
straight section 44 extending throughout 
part "of the length of the conveyor, and a 
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diverging section 45 extending throughout 
?! c remainder of the conveyor at the down- 
rwiuuiiuu , pi: ff u t 40 may have 

stream end 46 thcicol. ny.i ™ J 

as described with reference to Figure M 
,hc omcr diameter of the (light may be 
greater at the down-stream end of the con 

10 VC E°.ch conveyor 37 is rotated in any suit- 
10 abteSanncr and in this exam pie. one con- 
veyor is driven by a chain and ^P r0 ^ cl 
iSigcmcnt 54 which is dnven by a - 
able source of power, such as ™ 
15 motor 55 mounted on ta! nc , 2 £- "'^ £ 
0 „ icr conveyor can be dnven .by the d.r e 
u ii is nrcl'crab c to rotate Inc latter con 
v evo in' the opposite direction by gears 
56 and chain and sprocket 
20 A mandrel 62 is located at ^ ^ 
(l „ im end 46 of conveyor 37 immeaiaiuy 

shown it can be mounted for rotation ,n 
which case it is rotated by . a cham and 
™ snrocket maneement 64 which is driven 
30 g suitable source of .power, .such as an ■ 
electric motor 65. Mandrel 62 is fixed V o 
removably mounted on the end of shaft . bi 

40 T ' dS .0 foTn. slate wi,l,ou. a .to* 

45 secfion The mandrel can be no larger in 
cross- section than the spiral conveyor, as 
hown or it can be cross-sectiona Hy a g^ 
u k ^referable to provide a vibrator ot 
witnin maiulre. 62. Any suitable v.brator 
■ 50 may be used for this purpose, such as an 
eccentric vibrator as shown Tn tf»s ex 
ample, vibrator * «>™« h « s X t a 
ffl^'nc'ftdU. centra. «b of 
5< ti c body Shaft 71 is ournalled in bcai- 
55 Km 72 which are carried by a housing 5 73 
ported ^^^^SS shaft 

electric motoi 7o 4™ , t °fo £ c F io U re 
65 79 intaS 62 which lorms a hous.ng or 
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reservoir therefor. The level of this oil is 
normally kept above the tawefv.* 
body 70 so that the latter splashes he : 0.1 
-o lubricate the bearings. In addition, du - 
J- operation of vibrator 68. the ccccn , ic 
body 70 thereof slides over the inner sur 
of housing 73 and creates a suction through 
pe orttio^s 74 to draw oil therethrough 
even when the level of the oil is ow »n 
effect there always is a mist ot o 1 w. h n 
mandrel to keep bearings 72 tub cala • 
When the mandrel is removed to pro- 
duce slabs with no bore it is apparent that 
if vVraiion is required it will be necessary 
lo anplv it externally of the body. Such 
arra. icmc.us are well known per se and 
a" such are not described in detail herein. 
Obviously even with a bore forming man- 
circl external vibration may be applied to 
the mold as an alternative to or additionally 
do the internal vibration system illustrated 
) The mandrel 62 may be relatively long, 
or it may be formed in two or more inter- 
connected sections, as shown. The mandrel 
i„ this case- consists of a mam section 8 
which is connected to and supported b> t.ie 
outer end of shaft 63. and two additional 
Uctions 83 and 84. The two additional 
sections are the same size and shape in 
cross-section as main section 82. ana sec ion 
83 is connected bv a dampener 86 to section 
82. while section 84 is connected to section 
Si bv a dampener 87. Mam section 82 acts 
as a'mandrcl. while sections .8, and 84 act 
as finishing elements. Any suitable ype 
of dampener may be used. An example is 
illustrated in Figure 4 Each of. the 
dampeners is made up of a resd en t block 
88 located between the connected sect ons 
and bolts 89 extending from said sections 
i„ tP the block to hold these elements to- 

aether. , t „„ iq 

" A hopper 90 is mounted on frame IV 
above the inner end of spiral conveyor >7. 
This hopper directs prev.ously-.n.xed con- 
crete of the desired consistency down into 
the area between the sides of frame 19 at 
,he inner end of the spiral conveyor or _ con- 
vevors. There arc usually a plurality of $ 
these conveyors in apparatus of this type. 
The width of the slab to be produced is 
determined by side plates on edge mounted 
on opposite sides of the spiral conveyors. 
There may be one or a plurality of plates 
at each side. In this example there arc two 
substantially aligned plates 92 and W on 
one side of the machine, and substantially 
aliened plates 94 and 95 at the opposite 
side thereof. Plates 92, 93 94 and 95 are. 
mounted for adjustment on frame «de mem- 
bers 21 and 22 by means of bolts 97, 98. 
99 and 100, respectively. The plates can 
be moved towards and away from the side 
members by these bolts. Plates 92 and 94 
are usually inclined slightly towards each 
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other in the direction of the down-stream 
or discharge end of the machine, while 
plates 92 and 93 arc usually inclined to- 
wards each other in the same direction but 
5 to a lesser extent. The distance between 
the discharge ends of plalcs 93 and 95, 
indicated at 102, determines the width of 
the finished product. 

A support 105 extends across the machine 

10 above the conveyors and forming elements 
thereof and arc mounted on side members 
20 and 21 and adjustable vertically thereto 
by shims and bolts 106. One or more hori- 
zontal top plates are suspended from sup- 

15 port 105 above said conveyors and man- 
drels. In this example, top plates 108 and 
109 arc adjustably suspended by bolts 1 1 1 
and 112 respectively. Side plates 92, 93, 
94 and 95 and lop plates 10S and 109 form 

20 the sides and top of a mold 115 for forming 
the concrete articles or slabs, the surface 
on which, machine 10 operates forming the 
bottom of this mold, and in this example, 
base 12 serves this purpose. 

25 During operation, pre-mixed concrete of 
the desired consistency is fed by the hopper 
90 into the space immediately therebelow. 
This concrete fills the mold H5, engulfing 
the spiral conveyors and the associated man- 

30 drels. As the conveyors rotate, they tend 
to move the concrete towards the discharge 
end of the machine, but as this movement 
is resisted and stopped by the portion of the 
slab already formed, the concrete is sub- 

35 jected to pressure as it moves through the 
mold, and the machine moves in the oppo- 
site direction. The pressure in the con- 
crete depends upon the force necessary to 
move the . mass of ihc machine. The prcs- 

40 sure can be regulated by changing the angles 
of side plates ^92, 93, 94 and"95T and/or of 
top plates 108 and 109. The concrete is 
also moved around the sections 82, 83 and 
84 of the mandrels as it travels towards 

4$ the discharge end of the machine. 

As the concrete is moved around the 
mandrels these form bores in the finished 
product of the same cross-sectional shape 
and dimensions as the mandrels. The vibra- 
to tors operate within the mandrels, and this 
subjects the concrete to high frequency 
vibrations as it is being compacted into 
the finished article. This improves the 
compaction, and if prestressing strands or 

55 cables extend in rough the machine so as 
to be incorporated into the finished slab, 
the vibration within the concrete mass 
assures a very strong bond between the 
strands or cables and the concrete. The 

"0 compaction is so good as a result of the 
vibrators within thcconcretc that the finished 
slab or article is immediately self-support- 
ing. 

The finishing sections 83 and 84 support 
65 the concrete within the cores formed there- 



in while the concrete is still being subjected 
to external pressure. They also help to finish 
or smooth the surfaces of the cores within 
the slabs. If the complete mandrel is cir- 
cular in cross -section, it can be rotated at 70 
the same or different speed from the speed 
of rotation of the spiral conveyors, and in 
the same direction as or opposite to the 
direction of rotation of said conveyors. This 
makes it possible to rotate the conveyors 75 
and the mandrels at the best speeds for 
their respective purposes. The rotating 
finishing sections of the mandrels polish the 
surfaces of the bores. Dampeners 86 and 
87 prevent the vibrations from the vibrators 80 
from being transferred to finishing sections 
83 and 84 and, therefore, to the finished 
portion of the slab. 

Figure 7 illustrates an alternative form 
of conveyor 37a which has a tubular shaft 85 
120 which does not have a diverging outer 
section similar to section 45 on" shaft 41. 
Conveyer 37a includes a spiral flight 122 
wound around and secured to shaft 120. 
Conveyor shaft 120 is rotated in the same 90 
manner^ as conveyor shaft 41 described 
above. 

In the example of Figure 7, mandrel 62 
is mounted on the end'of a tubular shaft 
125 which may be fixedly mounted in the 95 
machine, or it may be rotated by the same 
drive means as shaft 63 of conveyor 37. 
The remaining elements of conveyor 37a 
are the same as those of conveyor 37, and 
the two conveyors operate in the same man- 100 
ner. 

Machine 10 is such that suitable reinforc- 
ing rods may extend therethrough so that 
the rods are incorporated in the concrete 
slabs as the latter is formed. Similarly. 105 
prestressing strands or cables can extend 
through the machine, in which case these 
arc incorporated in the slab. By having the 
vibrators within the mandrels, the high fre- 
quency vibrations are applied to the con- 510 
crcte exactly where they are required and 
where they will do the most good. These 
vibrations also cause the concrete to bond 
very firmly to the prestressing strands or • 
cables. 1 1 5 

The mounting of the mandrels so that 
they can remain stationary while the spiral 
conveyors rotate makes it possible to form 
bores of any desired cross-sectional shape 
wiuiiM the concrete slab. For example, i^0 
these mandrels may be cylindrical, square, 
oval or any other suitable' shape in section. 
Figures 8, 9 and 10 have been included 
to illustrate finished slabs 130. 131 and 132 
having therein bores 134, 135 and 136 re- 
spectively of different cross-sectional shapes. 
These arc examples of different shapes that 
can be produced. U the mandrels are cylin- 
drical, they can be rotated in the same direc- 
tion as or counter to the rotation of the 130 
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conveyors, and they can be rotated at the 
same or different speeds. Thus, the man- 
drels can be rotated as desired in order to 
produce well honed bores in the slabs. 
5 The provision of several finishing sec- 
tions in the forming elements makes it pos- 
sible lo support the slab internally for a 
longer period after the slab has been formed 
around the main mandrels than would norm- 

10 ally be possible. The dampeners between 
the mandrel ' sections prevent the high fre- 
quency vibrations from being transferred to 
the finished slab so that the latter is dimcn- 
sionally stable regardless of the fact that 

15 it has just been formed and has just emerged 
from the forming mold. 

Another advantage of the present machine 
results from the fact that the mandrels can 
be easily and quickly removed from the 

20 machine without interfering with the spiral 
conveyors when it is desired to make solid 
concrete slabs. The side plates 92, 93, 94 
and 95 can easily be shifted laterally in 
order to produce slabs of different widths, 

25 while top plates 108 and 109 can be ad- 
justed vertically. This machine can be 
used to produce slabs of different thicknesses 
and with bores of the same or different sizes. 
Transverse frame 105 can be adjusted up 

30 and down on frame 19 when it is desired 
to change the thickness of the slab being 
formed. Frame 26 will also be adjusted up 
and down to centralize the bores relative 
to the top and bottom of the slab. If the 

35 bore size has to be changed, it is not neces- 
sary to replace the spiral conveyors but 
only to replace their associated mandrels. 
Two layers of bores may be formed in the 
slab by providing two layers of conveyors 

40 and mandrels within the mold of the 
machine. 

In the conveyor 139 illustrated in Figure 
11 the core shaft 140 has flights 141 fixed 
to it by welding or bolting or by forming 

45 them integrally. 

The shaft 140 has a diverging section 142 
and the flights 141 on that section are of 
progressively larger diameter towards the 
bore forming mandrel so that their com- 

™ pressure effect on the concrete at that re- 
gion is increased over, the effect of flights 
which is not so increased. Additionally, 
while the flights on the parallel sided sec- 
tion of the shaft are of conventional heli- 

55 coidal form those on the diverging section 
are formed witli radial faces 143 lying sub- 
stantially normal to the axis of the conveyor 
shaft and facing towards the bore forming 
mandrel (i.e. the downstream side) and with 
sloped faces 144 facing away from said 
mandrel- 

This feature tends to resist the movemeiU- 
of the concrete up and over the faces 143 
and thus further increase the comprcssure 
.65 effect of the conveyor. To "lead" the con- 



crete inlo the mold the end of the bore 
forming mandrel adjacent lo the conveyor 
is chamfered or tapered as at , 145. 

Desirably the pitch of the flights be- 
comes less towards the downstream end of 70 
the conveyor, as shown, and this charac- 
teristic may be combined with the features 
prescribed above or may replace them. 

Figure 12 illustrates conveyor 139 with 
a conveyor extension 150 removably secured 75 
lo the downstream end of the conveyor in 
any suitable manner, such as by bolts 151. 
This extension is used when the bore form- 
ing mandrel 62 is large in cross section rela- 
tive to conveyor 139. Extension 150 di- 80 
verges outwardly in the downstream direc- 
tion between the adjacent ends of the con- 
veyor and the mandrel. The extension has 
a flight 153 on its outer surface which 
preferably is the same as flight 141 of con- 85 
veyor 139, but may have any desired type 
of flight thereon. The extension and its 
flight increase in diameter from the con- 
veyor to the mandrel. 

While extension 150 has been shown on 90 
the end of conveyor 139, it will be under- 
stood that it may be made to flt on to the 
end of the other conveyors described here- 
in. 

Flight 153 of extension 150 drives the 95 
concrete downstream and outwardly so as 
to enable the relatively large mandrel 62 
to be drawn through the concrete without 
using too much power to accomplish this. 
In addition, the flighted extension helps to *00 
pack the concrete in the mold around the 
mandrel. Extension 150 can be removed 
from the conveyor when the mandrel is sub- 
stantially the same size in cross-section as 
the conveyor. 1 05 

WHAT I CLAIM IS: — 

1. In an extrusion machine for making 
elongate articles of concrete-like rnoldable 
material comprising a stationary bed and ^0 
an open ended mold which is displaced 
thereover by the material extruded through 

the open end of the mould, the improve- 
ment which comprises a rotatable spiral 
conveyor in and extending longitudinally of ' 
the mold for moving the material under 
pressure through the mold and against 
material that has set into the cross-sectional 
shape dictated by the cross-sectional shape 
of the mold, and a mandrel immediately '20 
following the down -stream end of the spiral 
conveyor and mounted so as to not be 
rotated by the conveyor, said conveyor mov- 
ing the material under pressure over the 
mandrel whereby said mandrel forms a ^5 
bore in the article as it is being formed. 

2. A machine as claimed in claim 1 in 
which said mandrel is substantially aligned 
with said spiral conveyor. 

3. A machine as claimed in claim I or 130 
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2 in which said spiral conveyor comprises 
a shaft having a constant diameter through- 
out the length thereof, and a spiral flitiht 
wound around said shaft. 

/?• A machine as claimed in claim 3 in 
which said shaft increases in diameter to- 
wards the down-strcam end thereof, and a 
spiral flight is wound around said shaft; 

10 o - 5 ' £ machine as claimed in claim I or 
2 in which the conveyor has a hollow shaft 
and including a supporting shaft extending 
through and beyond the down-stream end 
of the spiral conveyor, said mandrel bein<* 
mounted on and carried by said supporting 

13 shaft. to 

6. A machine as claimed in any of (he 
preceding claims including means for re- 
movably mounting said mandrel in posi- 
Uon relative to the spiral conveyor. 

7. A machine as claimed in any of the 
preceding claims including a vibrator 
mounted within said mandrel 

8. A machine as claimed in any of the 
25 preceding claims including means connec- 
ted to the mandrel to rotate said mandrel 
independently of the spiral conveyor. 

9. A machine as claimed in any of the 
preceding claims in which said mandrel is 

3Q in a plurality of interconnected sections. 

10. A machine as claimed in claim 9 in 
which said mandrel sections are detachable 
connected to each other. 

11. A machine as claimed in claim 1 
or 2 in which said mandrel is in a plurality 
of interconnected sections and including a 
vibrator in the section next to the end' of 
the spiral conveyor. 

t 12. A machine as claimed in claim 11 
4Q including vibration dampener means form- 
ing the connection between the mandrel 
section with the vibrator therein and the sec- 
tion next thereto. 

13. A machine as claimed in any of the 
45 preceding claims including a frame havin* 
side members adapted to co-operate with 
the stationary bed to create a space there- 
between, said mold being positioned in and 



extending longitudinally of said space, said 
spiral conveyor being positioned in the 
space and extending into the mold, and 50 
material directing means being positioned 
to direct the material into the space around 
the conveyor. 

14. A machine as claimed in any one of 

the preceding claims in which said mold in- 55 
eludes a substantially horizontal top plate 
and substantially vertical spaced side plates, 
and including means for changing the anales 
of said top and side plates relative to "the 
longitudinal axis of the mold. 60 

15. A machine as claimed in claim 4 
in which the nights of the conveyor proercs- 
sjvcly increase in diameter towards "the 
downstream end of the conveyor over that * 
portion of the core shaft of increasing dia- 65 
meter. 

16. A machine as claimed in any one 
of the preceding claims in which flights of 
the conveyor at Jeast towards the down, 
stream end thereof have radial faces Iyin<* 70 
substantially normal to the axis of the shaft 
and facing towards said downstream end; 

t 17. A machine as claimed in claim 16 
in which upstream faces of said flights are 
inclined relative to a radius of the' shaft 75 

13 A machine as claimed in any one 
ot the preceding claims in which the up- 
stream end of the bore forming mandrel 
diverges towards the downstream end to- 
wards a section corresponding to the cK 80 
sired section of the bore in ~the moulded 
product. 

19. A machine as claimed in any one 
ot the preceding claims including an exten- 
sion on the downstream end of the con- s $ 
vcyor between the latter and the mandrel 
adjacent said end, said extension having a 
spiral flight thereon and increasing in dia- 
meter from the conveyor towards the man- 
drel. 90 

20 A machine substantially as des- 
cribed with reference to the accompanying 
drawings. & 

POTTS, KERR & CO. 
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